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Abstract
The role of children's personality traits in the consumption of potentially obesogenic foods was
investigated in a sample of Norwegian children aged 6–12 years (N = 327, 170 boys, 157 girls).
Mothers rated their child's personality on the traits of the Five Factor Model (i.e., Extraversion,
Benevolence, Conscientiousness, Neuroticism, and Imagination). Mothers also completed a food
frequency questionnaire assessing their child's consumption of sweet drinks, sweet foods, and fruit
and vegetables, and reported their child's height and weight. Controlling for age and mothers'
education, boys and girls who were less benevolent consumed more sweet drinks, and girls who
were less conscientious and more neurotic consumed more sweet drinks. Boys and girls who were
more benevolent and imaginative consumed more fruits and vegetables, and boys who were more
extraverted, more conscientious, and less neurotic consumed more fruits and vegetables.
Controlling for maternal education, boys and girls who were less extraverted, and girls who were
less benevolent, less conscientious, and more neurotic were more likely to be overweight or obese.
These findings suggest that children's personality traits play an important yet understudied role in
their diet. Further investigation of mechanisms that relate child traits to obesogenic eating and
overweight would be valuable.
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Introduction
Childhood obesity has been increasing rapidly worldwide, and in Norway 9–18.6% of 2 to
19-year-olds are now overweight or obese (Adair, 2008; Juliusson, 2010). Parental risk
factors for childhood obesity include negligent and inconsistent parenting and over-
controlling feeding styles (Brown, Ogden, Vögele, & Gibson, 2008; Faith & Kerns, 2005;
Gregory, Paxton, & Brozovic, 2011; Patrick & Nicklas, 2005; Ventura & Birch, 2008). Less
attention has been paid to the child's own characteristics. However, infants and young
children with difficult temperaments (e.g., negative emotionality, poor impulse control) are
at higher risk for obesity (Agras, Hammer, McNicholas, & Kraemer, 2004; Braet, Claus,
Verbeken, & Van Vlierberghe, 2007; Holtkamp, et al., 2004), they are more likely to be
fussy eaters (Haycraft, Farrow, Meyer, Powell, & Blissett, 2011), and they are more likely to
eat potentially obesogenic foods (Vereecken, Rovner, & Maes, 2010; Vollrath, Tonstad,
Rothbart, & Hampson, 2012). In contrast, children with surgent or extraverted traits are
more likely to eat fruit and vegetables, which may protect against obesity (Vereecken et al.,
2010; Vollrath et al., 2012).

Personality traits originate in the biologically-based temperament differences that can be
observed in babies, infants, and toddlers. They encompass broad, pervasive dispositions to
think, feel, and act in characteristic ways across a large spectrum of situations. From about
the age of 5 years, personality traits can be measured by parental ratings of the five broad
personality dimensions (Extraversion, Agreeableness/Benevolence, Conscientiousness,
Neuroticism, and Intellect/Imagination) that constitute the widely accepted Five Factor
Model (FFM) of personality (Digman, 1990; John, Caspi, Robins, Moffitt, & Stouthammer-
Loeber, 1994). Research relating FFM traits to children's diets and weight is sparse. Low
Conscientiousness (impulsivity, low self-regulation) has been associated with a high body
mass index (BMI) in children (Braet, 2005; Braet et al., 2007; Datar, 2004) and adolescent
girls (Batterink, Yokum, & Stice, 2010). Low Agreeableness combined with low
Conscientiousness (i.e., high Psychoticism) was associated with eating unhealthy foods, and
low Neuroticism was associated with eating healthy foods in children aged 11–15 years
(MacNicol, Murray, & Austin, 2003). The lack of studies using current state-of-the-art
personality assessment techniques with primary school children indicates an important gap
in scientific knowledge about potential influences on the development of obesogenic eating
habits in childhood.

Another individual difference that is rarely considered in the study of children's dietary
patterns is gender. There are modest gender differences on preadolescent children's FFM
personality traits and temperament traits, with boys tending to be less agreeable/benevolent
and less conscientious than girls (De Fruyt & Vollrath, 2003; Else-Quest, Hyde, Goldsmith,
& Van Hulle, 2006; Rossier, Quartier, Enescu, & Iselin, 2007; Soto, John, Gosling, &
Potter, 2011). Among school-age children, boys report stronger preferences for meat, fish,
and poultry, and girls report a stronger preference for fruits and vegetables (Caine-Bish &
Scheule, 2009; Cooke & Wardle, 2005). Several studies indicate that boys' diets are less
healthful than girls' (Al Sabbah, Vereecken, Kolsteren, Abdeen, & Maes, 2007; Caine-Bish
& Scheule, 2009; Sweeting, 2008).

This study was designed to address the significant gaps in knowledge about personality and
gender in relation to school-age, preadolescent children's food consumption and weight
status. A balanced diet for primary school children to prevent excess body fat accumulation
includes foods rich in dietary fiber and low in sugar and fat (Gidding, Dennison, & Birch,
2006; Johnson, Mander, Jones, Emmett, & Jebb, 2008; Patro & Szajewska, 2010;
Sanigorski, Bell, & Swinburn, 2007; U. S. Department of Agriculture, 2011). Moreover, for
children in particular, consumption of sweetened drinks appears to be an important risk
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factor (Erlanson-Albertsson, 2005; Sanigorski, et al., 2007). Here, we related children's
personality traits to their consumption of sweet drinks, sweet foods, and fruits and
vegetables to their BMI and weight status. Based on past research (Vereecken, et al., 2010;
Vollrath, et al., 2012), we hypothesized that low Agreeableness/Benevolence, low
Conscientiousness, and high Neuroticism (i.e., traits relating to aspects of difficult
temperament) would be associated with consumption of potentially obesogenic sweet drinks
and sweet foods and higher weight, and that high Extraversion and high Conscientiousness
would be related to consumption of fruits and vegetables and lower weight. Gender
differences in the associations between personality and food consumed were investigated on
an exploratory basis. Because children may exert a greater influence over what they eat as
they get older, and level of maternal education may influence foods offered to children,
child age and maternal education were controlled for in the analyses.

Methods
Participants and Procedure

Participants included 327 children aged 6–12 years (M = 8.7; SD = 2.0) attending six
primary schools in different communities in Norway. Boys were slightly overrepresented
(52% boys versus 48% girls). The children's mothers were the informants with respect to all
variables assessed in this study. Most families were intact, with 85% of the mothers being
married or cohabiting, and a mean number of 2.3 children living in the same household (SD
= 0.9). More mothers (35.5%) than fathers (27.2%) had completed higher education, i.e., had
a university degree based on 3–4 years of study.

Participants were recruited through primary schools. The head teachers distributed the
questionnaires to the pupils, who brought them home to their mothers and back to school in
a sealed envelope after the mothers had completed them. The schools collected the
questionnaires centrally and mailed them back to the researchers. To avoid dependency of
data, mothers with more than one child attending the same school were instructed to only
provide data on the younger child. Of 385 questionnaires thus distributed, 343 (89%) were
returned. The Norwegian Data Inspectorate gave permission for this study.

Measures
Children's personality—Mothers rated their children's personality traits by means of the
Hierarchical Personality Inventory for Children (HiPIC). The HiPIC is an observer-based
inventory with excellent psychometric properties that is widely used for the assessment of
the FFM in children (De Fruyt & Mervielde, 1998; Mervielde & Asendorpf, 2000;
Mervielde & De Fruyt, 1999, 2002). It has been translated for use in Germany (Bleidorn &
Ostendorf, 2009), Switzerland (De Fruyt & Vollrath, 2003), Italy (Di Blas, Serafino, & De
Fruyt, 2005), and France (Rossier et al., 2007). The Norwegian translation was reviewed by
two Norwegian researchers (Margarete E. Vollrath and Svenn Torgersen), and ambiguous
content was corrected after discussion with one of the measure's original developers (Filipp
De Fruyt). By means of 144 items the HiPIC assesses five broad personality traits:
Extraversion, Benevolence (corresponding to adult Agreeableness), Neuroticism,
Conscientiousness, and Imagination (corresponding to adult Openness to Experience). Each
HiPIC item refers to a specific overt behavior and is formulated in the third-person singular
without negations (for example, [he/she] “is always on the go” – an item of the activity sub-
trait belonging to the Extraversion trait). Items are rated on a five-point Likert scale ranging
from uncharacteristic (1) to very characteristic (5). In this study, Cronbach's alphas for the
broad trait scales were 0.90 for Extraversion (32 items), 0.98 for Benevolence (40 items),
0.87 for Conscientiousness (32 items), 0.86 for Neuroticism (16 items), and 0.86 for
Imagination (24 items).

Vollrath et al. Page 3

Appetite. Author manuscript; available in PMC 2013 June 01.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



Children's BMI—We calculated the children's BMI as weight in kg/meters2 and
transformed them into z scores, basing on growth charts for Norwegian children (Juliusson
et al., 2009). Children's rates of overweight and obesity were determined according to the
standard of the International Task Force for Obesity in Children (Cole, Bellizzi, Flegal, &
Dietz, 2000).

Children's consumption of foods and drinks—Mothers reported how often on
average the child consumed each of 54 foods and drinks using a 4-point Likert scale.
Mothers' reports included school lunch, because Norwegian children eat a packed lunch at
school prepared at home. Five items assessed sweet drinks: 1. chocolate milk, 2. Coca Cola/
Pepsi Cola or other sweet sodas, 3. artificially sweetened Coca Cola/ Pepsi Cola or sodas, 4.
syrup with water, 5. artificially sweetened syrup with water. We included artificially
sweetened drinks, because they cause similar endocrine responses as sugar-sweetened drinks
(Brown, Walter, & Rother, 2009; Swithers & Davidson, 2008). Scale labels were 0 = rarely/
never, 1 = 1–6 glasses per week, 2 = 1 glass per day, 3 = 2 glassesper day, and 4 = 3 or more
glasses per day. A sum score with a range from 0 to 20 was computed across the items
where higher scores indicate more drinks consumed but do not equate to actual number of
drinks consumed. Four items assessed sweet foods: 1. cakes and cookies, 2. candies,
jellybeans, and chocolates, 3. ice cream, and 4. sorbet. Scale labels were 0 = rarely/never, 1
= 1–3 times per week, 2 =4–6 times per week, 3 = 1 time per day, and 4 =2 times or more
per day. The sum score ranged from 0 to 16. Eight items assessed intake of fruits and
vegetables: 1. raw carrots, 2. other raw vegetables, 3. cooked vegetables in stews, 4. cooked
vegetables as garnish, 5. bananas, 6. apples, 7. oranges, mandarins, other fruits, and 8.
berries. The scale labels were the same as for sweet foods. The sum score for fruits and
vegetables ranged from 0 to 32.

Mothers' education—Mothers reported their highest level of education on a 6-point
Likert scale, where 1 corresponded to 9 years of education (basic school) and 6
corresponded to completion of a 4-year university study or totally 17 or more years of
education.

Statistical Analysis
Of originally 343 participants, we excluded 16 where information was missing for the child's
sex, age, height or weight, or the responses for the diet items. We substituted missing
responses among the HiPIC items by means of the maximum likelihood algorithm in PASW
17 Statistics, using non-missing items as the basis for estimation (SPSS, 2009). This
procedure leads to less bias than listwise deletion and preserves sample size and power
(Schafer & Graham, 2002). We described the associations among variables (age, maternal
education, foods, drinks, BMI z-scores, overweight, and personality scores) by means of
Pearson correlations that were stratified for gender. Gender differences in continuous
variables were tested by means of univariate analyses of variances. To test the difference of
the children's BMI z scores from zero, we used one-sample t-tests. We tested gender
differences between correlation coefficients using Fisher's z-test.

Results
Girls and boys consumed similar quantities of sweet drinks and fruits or vegetables, but girls
ate more sweet foods than boys (Table 1). BMI z-scores indicated that the sample as a whole
did not differ from the Norwegian reference sample (t = 1.50, p = 0.13). However, boys
were heavier than the reference sample (t = 2.13, p = 0.03), and girls were lighter (t = −2.10,
p= 0.04). Only 2.3% of the children were obese; therefore, this category was subsumed
under the category overweight. The proportion of boys who were overweight was
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significantly higher than the proportion of girls. Boys' and girls' mean personality scores
were similar (within one tenth of a scale point) across all five traits, although girls' scores
were significantly higher on Extraversion and Imagination.

After controlling for child age and maternal education, all five of the FFM traits were
significantly associated with one or more of the outcomes (Table 2). For the sample as a
whole, and for boys and girls separately, lower Benevolence was associated with higher
consumption of sweet drinks. For girls, lower Conscientiousness and higher Neuroticism
were also associated with consuming more sweet drinks. None of the children's personality
traits were associated with eating sweet foods. Four of the five personality traits were
associated with eating more fruits and vegetables for the sample as a whole: Extraversion,
Benevolence, Conscientiousness and Imagination. For boys, low Neuroticism was also
associated with higher intake of fruits and vegetables, whereas in girls, only higher
Benevolence and higher Imaginations were associated with fruits and vegetables. The
children's personality traits were not associated with their BMI z scores but they were
associated with whether or not they were overweight. For the sample as a whole, as well as
for boys and girls separately, higher Extraversion was associated with less likelihood of
being overweight. In girls, low Benevolence, low Conscientiousness and high Neuroticism
were associated with increased likelihood of being overweight. There were no associations
between the children's age and their obesogenic diet; however, older children had higher
BMI z scores. This indicates that older children in this sample were of relatively higher
weight compared to the normative population. Mothers' higher levels of education were
associated with lower consumption of sweet drinks and higher consumption of fruits and
vegetables for both girls and boys.

Discussion
This study addressed the gaps in knowledge about the association between personality and
gender, and potentially obesogenic food consumption and weight, among primary school-
age, preadolescent children. The findings indicate that all five of the broad dimensions of
personality are associated with aspects of children's obesogenic diet and their overweight.
We believe this is the first study to demonstrate these associations for this age group (6–12
years). Our findings suggest that children's personality traits could be an important and
pervasive influence on what kinds of foods they consume and on their weight.

Consistent with our initial hypothesis, children with broad personality traits relating to
difficult temperament (low Benevolence, low Conscientiousness, and high Neuroticism)
were more likely to consume sweet drinks. Sweet drinks may be viewed as supplementary,
given between and during meals, and used to soothe and pacify the child as well as to
provide nourishment (Stifter, Anzman-Frasca, Birch, & Voegtline, 2011). Findings from a
recent study in infants suggest that once the habit of drinking sweet drinks is established, it
tends to persist (Vollrath, et al., 2012). However, contrary to our hypothesis, no associations
with personality were observed for sweet foods. This may have been due to limitations of
the measure, such as failing to adequately represent the variety of sweet foods, particularly
sweet desserts, given to children. Girls consumed more sweet foods included in this measure
than boys, which may be a result of parental feeding decisions or a gender-based taste
preference, or a combination of the two (Liem, Bogers, Dagnelie, & De Graaf, 2006).

As hypothesized, Extraversion, which is related to surgent temperament and approach
motivation, was associated with higher consumption of fruits and vegetables, particularly for
boys. This is in line with two previous studies (Vereecken, et al., 2010; Vollrath, et al.,
2012). Children can have an aversion to the balance of sweet and sour taste in fruits and the
bitterness of vegetables (Birch & Fisher, 2008). Those with more outgoing, approach-
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oriented traits appear to be more willing to consume these more challenging foods. Also as
predicted (McNicol, et al., 2003), more conscientious children, particularly boys, consumed
more fruits and vegetables, indicating the importance of self-regulation for good eating
habits. Unexpectedly, all three remaining FFM traits were also associated with fruit and
vegetable consumption for one or both genders. Boys and girls who were more benevolent
and imaginative, and boys who were less neurotic, consumed more of these foods.
Considered together, a five-factor profile of higher levels in the more socially desirable
direction was related to fruit and vegetable consumption in the entire sample, and
particularly so in boys.

For this age group, food consumption is still partly under parental control. However,
children's personalities may influence and interact with their parents' behavior, affecting the
parents' feeding styles and choice of foods they offer (Gubbels et al., 2009; Horn, Galloway,
Webb, & Gagnon, 2011; Vereecken et al., 2010). These transactional processes between
parents and children concerning food are also likely to influence the child's weight.
Although in this study there were no associations between the child's personality traits and
BMI z-scores, there were associations with being categorized as overweight or obese that
were consistent with our initial hypotheses. More extraverted girls and boys were less likely
to be overweight, which may reflect the higher levels of activity associated with
Extraversion as well these children's greater consumption of fruits and vegetables. Less
benevolent and less conscientious girls, and more neurotic girls, were more likely to be
overweight, and these same traits were associated with girls' consumption of obesogenic
sweet drinks (Erlanson-Albertsson, 2005; Sanigorski, et al., 2007). The associations of low
Benevolence and low Conscientiousness with overweight status are in line with earlier
studies showing higher impulsiveness and lower agreeableness associated with weight status
in children and adolescent girls (Batterink, et al., 2010; Braet, 2005; Braet et al., 2007;
Datar, 2004). These findings for weight status provide important new evidence of the
significance of personality traits for the health of children in this particular understudied age
group (6–12 years).

Our findings also indicated important gender differences. Consistent with past findings, girls
tended to eat more sweet foods and more fruits and vegetables than boys—the latter finding
only being marginally significant (Caine-Bish & Scheule, 2009). Boys with less socially
desirable personality traits (i.e., less extraverted, benevolent, conscientious, and imaginative,
and more neurotic) ate fewer fruits and vegetables. It is possible that mothers are less willing
to engage in confrontations over food with boys than girls. This notion is supported by
studies showing that mothers use less controlling feeding practices in boys compared to girls
(Gubbels et al., 2011; Tiggemann & Lowes, 2002). However, the boys as a whole in this
sample did not have higher levels of “difficult” externalizing traits; indeed, girls were
marginally less benevolent than boys, and girls were significantly more extraverted and
imaginative.

Limitations
This was a correlational study, so the direction of causality cannot be inferred, and the
possibility remains that children's food and weight could be affecting their personality traits
(Wiles, Northstone, Emmett, & Lewis, 2009). This question should be resolved by future
longitudinal studies. Moreover, height and weight measures were mother-reported and hence
not as accurate as objective assessments. Conducting a relatively large number of
significance tests may have led to spurious results. Therefore, correlations have to be
confirmed in other studies. We did not examine personality effects relative to other known
influences on children's food consumption, such as parental feeding styles, which is an
important next step for future research in the light of our findings. We did not measure food
consumption directly but only indirectly from what mothers reported feeding their child.
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More elaborate methods requiring direct observation were beyond the scope of this study but
would be valuable in the future to validate the present findings.

Conclusions
Little is known about the relation between personality and food consumption among primary
school-age, preadolescent children. This study is the first to demonstrate concurrent
associations among personality assessed using the FFM, food consumption, and weight
status. Future studies should examine the mechanisms by which children's personality traits
may be associated with their eating behaviours, including food preferences, appetite, eating
styles and parental feeding practices.
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Highlights

■ Children's Big Five personality traits predict eating fattening foods and
overweight.

■ Associations are partly gender-specific, but independent of age.

■ In boys, all the Big Five predict eating fruit and vegetables. In girls, this is
true for Imagination and Benevolence.

■ In girls, but not boys, Neuroticism is associated with drinking sweet drinks.

■ Introverted boys and girls, as well as unbenevolent, unconscientious, and
neurotic girls tend to be overweight.
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